Experiments have been completed which demonstrate the greatly enhanced sensitivity of the multiple quantum version of the NMR spin echo diffusion experiment. These experiments are particularly wellsuited to studies of anisotropic diffusion where the presence of dipolar couplings may make the standard experiment technically infeasible. -3-A variety of methods have been used to analyze the diffusive motion of molecules. In this communication we report on ~the I application of multiple quantum NMR to the problem of high sensitivity measurements of diffusion in anisotropic systems. The multiple quantum diffusion experiment is related to the standard NMR spin echo diffusion experiment 1 and is a generalization of the 2-quantum experiments of . 2 Morton et al. to arbitrary dipolar coupled proton systems. It shares those qualities which have made the N~R diffusion experiment a · favorite method of measuring diffusion constants. It measures diffusion . . . in a system at equilibrium without the need to introduce any externa-l probes or labels·~-Individual molecules, instead, are labeled by their . position in a magnetic field gradient after an initial radio frequency .. (r.f.) pulse, and the motion is followed by monitoring the amplitude of .. the spin echo following a second r. f. pulse some time later, as depicted in Figure 1(a). Those nuclear _spins which have moved 1 1ittle contribute more to the bulk echo signal than those which have strayed far from the field in which they were labeled.
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While the. NMR spin echo diffusion experiment is routinely performed on isotropic systems, the interesting case of anisotropic diffusion, as is found in liquid crystals, bilayers, membranes, or solids, is studied less frequently. Though the same conceptually simple method is applicable, it is complicated by two factors: firstly, the diffusion tends to be slower (which necessitates larger field gradients) and secondly, the dipolar interactions, which are absent in isotropic systems, interfere with the formation of a spin echo at times long compared to the inverse of the dipolar spectral width.
The multiple quantum spin echo diffusion experiment substantially the N-quantum transition is both free of dipolar couplings and most · sensitive to dephasing by the field-gradient. This approach eliminates the need for those line narrowing techniques typically employed for ~iffusion measurements in dipolar coupled systems. 5 Our generalization of the NMR spin echo diffusion experiment to-multiple quantum echoes is shown in Figure t .9 X 10 ± .1 . 
